SCN1A affects brain structure and the neural activity of the aging brain.
The aging of the human brain is accompanied by changes in cortical structure as well as functional activity and variable degrees of cognitive decline. One-third of the observable inter-individual differences in cognitive decline are thought to be heritable. SCN1A encodes the sodium channel α subunit and is considered to be a susceptibility gene for several neurological disorders with prominent cognitive deficits. In a recent genome-wide association study the C allele of the SCN1A variant rs10930201 was observed to be significantly associated with poor short-term memory performance. rs10930201 was further observed to be related to differences in neural activity during a working memory task. The aim of the present study was to explore whether SCN1A modifies the vulnerability to aging processes of the human brain. Therefore we assessed the interacting effects of the SCN1A vulnerability allele rs10930201 and age in terms of brain activity and brain morphology in 62 healthy volunteers between 21 and 82 years of age. In C allele carriers, activity in the right inferior frontal cortex and the posterior cingulate cortex increased with age. Moreover, exploratory analysis revealed regional effects of rs10930201 on brain structure, indicating reduced gray matter densities in the frontal and insular regions in the C allele carriers. Collectively, the present results suggest that the SCN1A polymorphism has modulatory effects on brain morphology and vulnerability to age-related alterations in brain activity of cortical regions that subserve working memory.